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A Process and a Composition to Improve the Combustion 
of Fuels . , 

The present invention relates to a process to 
improve the combustion of fuels for the generation of 
5 energy, which process operates with reduced corrosion 
and lowered deposition on heat-transferring and other 
surfaces- The invention also includes a composition to 
carry out said process in practice. 

Synchronously with increased costs for energy 

10 generation, particularly in view of increasing crude oil 
prices, the techniques to make the combustion cf fuels 
for energy generation more effective has come r.ore and 
more into focus. 

Several systems for improved fuel economy have been 

15 developed lately and among those there may be mentioned 

systems based on bringing into the combustion zone agents 
intended to reduce the formation of soot, slag deposits 
on heat-transfer surfaces, corrosion on such surfaces etc. 
Among such agents there may be mentioned compositions 

20 containing different types of phosphates, magnesium 
compounds slurried in organic carriers etc. Moreover, 
it has been suggested in connection with combustion of 
thick fuel oil to emulsify water in the oil, which has 
been regarded to result in a more economic and improved 

25 combustion while reducing the formation, of sog- and 
reducing deposits. 

Thus, it is desired in connection with combustion 
of fuels of different types for energy generation to 
reduce the emission of dust, to reduce discharge of 

30 polyaromats, the corrosive effect cf the combustion gases 
on heat-transfer and other surfaces and to reduce 
deposition of slags and other products on said surfaces. 
Common to all measures hitherto proposed for the purpose 
of improving the combustion efficiency and to reduce the 
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Inconveniences resulting from the combustion, seems to 
be the fact that no scientific approach has been taken 
which means that with any known system one has not been 
able to obtain optimization of the combustion conditions 
5 and minimizing the negative effects of the combustion. 

Particularly in view of the present strict environmental 
requirements it is therefore desirable with a funda- 
mentally new technique by which a more effective com- 
bustion of different fuels can be obtained at the same 

10 time as one avoids or at least reduces the inconveniences 
in the form of slag deposits, corrosion etc. arising in 
connection with the combustion. 

When burning fuels for energy generation the oxygen 
of the air reacts with the substances of the fuel while 

15 forming oxygen- containing compounds. The main reactions 
which are involved are in principle the following: 
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reactions so as to result in a more complete combustion, 
25 whereby the excess of air and the soot formation and 
discharge of polyaromats are reduced. In regard to 
sulphur- containing fuel it is noted that it is desirable 
to suppress the oxidation of the sulphur dioxide to 
sulphur trioxide, the latter together with the water of 
30 the exhaust gases forming sulphuric acid resulting in 
non-desirable corrosion. The dew point for sulphur 
trioxide is, in a manner known per se, dependent on the 
sulphur trioxide contents of the gases and the carbon 
dioxide content. The dew point diminishes with sinking 
35 sulphur trioxide content and with increasing carbon 
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dioxide content. Thus, it is essential to suppress the 
formation of sulphur trioxide and to increase the 
content of carbon dioxide in the combustion gases. 

The technique of the instant invention is based on 
5 the one hand the insight of these basic reactions in 
connection with the combustion, on the other hand the 
components present in the fuel including contaminants. 
In connection with the creation of the invention it has 
been found that a more efficient combustion and an 

10 optimized control of the basic chemical reactions in 
connection herewith can be obtained if it is provided 
for to supply to the combustion zone a catalyst con- 
taining at least the elements aluminium, magnesium, 
manganese and zinc. A particular feature of the technique 

15 of this invention is the adaptation of the dosage of the 
said elements after the inherent contents of the fuel of 
said elements. As an example there can be taken a heavy 
fuel oil containing magnesium. When burning such fuel oil 
the contents of magnesium of a catalyst composition can 

20 be reduced in the corresponding degree as the inherent 
content of magnesium of the fuel oil. An example to the 
contrary -is a diesel engine fuel not containing zinc, 
where adding an organic zinc compound results in improved 
combustion and reduced corrosion. 

25 The technique of the present invention is in general 

applicable to most fuels, i.e. gaseous, liquid and solid 
fuels. Moreover, the form of additive according to the 
invention may vary, inter alia in considering -he fuel 
in question. Thus, the additive can be present in liquid 

30 form, preferably an aqueous solution, in powder form, 

in the form of a slurry of powder in liquid or in other 
solid form. 

The composition according to the invention can be 
supplied to the combustion zone in several ways, also in 
- 35 this case dependent on the fuel and the practical 
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situation in question. Thus, the composition can be 
admixed with the fuel before its supply into the com- 
bustion zone, it can be admixed with the air of 
combustion and, finally, it can be injected directly into 
the flame or into the combustion space in connection 
thereto. 

In addition to the elements previously mentioned 
intended for supply to the combustion zone, i.e 
aluminium, magnesium, manganese and zinc, one or several 
of the following elements may be added for the purpose 
of further improving the combustion conditions and the 
other conditions in connection with the combustion- 
cadmium, iron, tin,. silicon, beryllium, copper, chromium 
silver, barium, titanium, nickel, calcium, molybdenium 
15 rubidium, vanadium, sodium, arsenic, boron, bromine, 
phosphorus and selenium. 

The elements involved can be supplied to the 
combustion zone in varying quantities, from the order of 
some tenths of p pm based on the quantity of fuel. These 
added quantities refer to each and every element per se. 

The present invention is particularly suited for 
application in connection with the combustion of liquid 
fuels, in particular so-called heavy oils for energy 
generation on a large scale. In this case the additive 
is suitably added as an aqueous solution containing 
soluble salts of the elements in question. Such aqueous 
solutions of the active elements can be supplied to the 
combustion zone in several ways. 

In a preferred embodiment of this aspect of the 
xnvention the aqueous solution is supplied to the fuel 
before the combustion and is emulsified therein in 
accordance with conventional technique. This results in 
the advantage that in addition to the positive effect 
of the active elements on the course of combustion there 
is obtained also a positive effect on the combustion due 
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to the added water. The aqueous solution can be supplied 
to the combustion zone in a quantity of up to about 5 # 
by volume based on the volume of the fuel, and up to 
said upper limit the evaporization of the water 
5 constitutes an acceptable additional consumption of 

energy. A particularly preferred quantity of additive in 
the. form of an aqueous solution is about 0.5 - 2 % by 
volume. The concentration of the active element of the 
additive is adapted so that in supplying the aqueous 

10 solution in the relevant quantity to the combustion zone 
the said element is supplied in a quantity of the order 
of up to some tenths of ppm based on the quantity of fuel. 

As indicated earlier the present invention also 
covers a composition to improve the combustion of fuels 

15 for energy generation, reduced corrosion and deposition 
on heat- transferring and other surfaces being obtained. 
This composition includes at least the elements aluminium, 
manganese and zinc and dependent on the contents of trace 
elements of the fuel the composition may contain also 

20 magnesium. This composition can be in liquid form, in 
the form of a powder, in the form of a slurry of solid 
material in liquid or in another solid form. For burning 
liquid fuels it is preferably in the form of an aqueous 
solution containing soluble salts of the said elements. 

25 In order to facilitate the admixture of the composition 
into liquid fuels, which is a preferred embodiment of 
the invention, the composition may also contain an 
emulsifier. 

When using the technique according to the present 
50 invention substantial advantages are obtained in 

connection with the combustion. Thus, the supply of the 
elements to the combustion zone means a more complete 
combustion, the oxidation of the sulphur dioxide to- 
sulphur trioxide will be suppressed, and protection 
35 against corrosion within a broad temperature range will 
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also be obtained. The combustion can be performed with 
a decrease of the excess of air,, which, of course, is 
favourable both with regard to the coefficient of 
utilization and also reduces the formation of sulphur 

in Tit' A SXCeSS ° f CXySSn als °' of -suits 
in an increased content of carbon dioxide which, as 

previously indicated, means lowered dew point for 
sulphur tri oxide. 

Example 1 . 

A fuel oil io„ m sulphur ^ of the heavy 
13 analyzed and l s found to contain 5 ppms Iron, 5 ppJT 
lead » ppms nioUel and 25 ppms vanadium. me contend of 
the elements m, Mg, « and Zn are leas than 1/2 ppm. 

As an additive there Is used an aqueous solution of 
nanganese sulphate, magnesium sulphate, aluminium 
sulphate and zinc sulphate. The additive is dosed in a 
quantity of ahout 1/a percent hy volume based on the 
quantity of fuel oil, and the oonoentration of the 

sTZ Tf™ of the ele=eEts 10 9ueation ls 

5 com of 0U tS SUPPXie4 W " h 10 »- ° f "-aanese, 

zin7 all ' 5 ° f £lUmlniUm «* 10 

sine, all based on the quantity of fuel oil 

The fuel oil is 5ttp p liea t0 , boller of a 
ventional type having one (1) burner and a capacity of 
UP o about 8 tons of steam per hour. This boLr is nor- 
mally operated with an excess of air of 3 0- 5 0 * and an 
exhaust gas temperature of a 5 0-300°c. when the boiler -s 
j\j operated in accordance wit* . 

1nWflnH 4 coraance technique of the present 

invention, i.e. while adding the aqueous solution 
described above containing the elements in question to 
the fuel oil, the exhaust gas temperature can be lowered 

35 tTir^oT c and the — ° f a - - - ~ 
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These operational changes when applying the 
* technique according to the present invention results in 
substantially improved efficiency of utilization in the 
combustion, reduced deposition on the heat- transferring 
5 surfaces of the boiler and substantially reduced 
corrosion. 

Example 2 

The procedure according to Example 1 is repeated 
but using a fuel oil which, according to analysis 

10 performed, contains magnesium in an amount of about 
3 ppms. Against this background the procedure of 
Example 1 is repeated but while using an additive not 
containing magnesium sulphide but only the regaining 
three elements in the same quantities. The sace 

15 favourable results as in Example 1 are obtained in 
operating the boiler in regard to excess of air and 
exhaust gas temperature and other operational conditions. 
■ Moreover, by the adjusted process according tc .the 

invention overdosage of magnesium is avoided which other- 

20 wise by deposition on heat transferring surfaces will 
impair the heat transfer. 
Example 3 

An extended test was performed on a boiler provided 
with four pressurized air burners and a maximum steam 

25 capacity of 75 tons per hour. The fuel used which was 

a fuel oil low in sulphur and of the heavy oil type was 
analyzed with regard to trace elements. A representative 
sample from the oil stock containing a one year con- 
sumption contained inter alia 6 ppms of zinc, 5 ppms of 

30 Fe, 4 ppms of Kg, 16 ppms cf Ki, 33 ppms of V. The 
contents of Mn and Al were less than 1/2 ppm. 

The addi-tive in this case was an aqueous solution 
consisting of KnSO^ and AlgCsO^)^ and the dosage was 
performed in the same manner as above. The sweeping 

35 frequency was reduced from once/day to once every fourth 
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aay and in spite of this the exhaust gas temperature 
during the sweeping intervals sank by 5 -10°c'on average 
The exhaust gas temperature could be further reduoed by' 
5-10 C by increased heat recovery without the formation 
of sulphuric acid condensate. The pE of ashes in the dust 
collectors increased from about 1. 5 to about 3.5. The 
previous disturbing high and low temperature corrosion 

IZTT contents of unburnt residues ^ — • «d 

exhaust gases were practically nil. 

not UUM to merely energy generation while using 

invent 8 1D " C ° raanCe Klth tt8 the 
invention ie applicable also t0 

additive according to the invention can be supplied to 
the air or combustion in atoned rem or he do ed 
directly onto the solid fuel, the active elements 
renaming In the combustion zone, for example after the 
evaporation of the water if th. „m<- - 
20 solution. additive is an aqueous 

When firing using gaseous fuels the additive 
according to the invention can be supplied to the co m - 
hustion sons by atomizaticn and supplied to fo~ e*Zle 
supplied air or directly to the gaseous fuel ' 
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CLAIMS 



1. A process for improving the combustion of 
fuels for the generation of energy with reduced 
corrosion and lowered deposition on heat-transferring 
and other surfaces, characterized by supplying to the 
combustion zone a catalyst containing at least the 
elements Al, Mg, Mn and Zn in a quantity active for 
efficient combustion. 

2. A process according to claim 1, characterized 
by adapting the dosage of the said elements after the 
inherent contents of the fuel of said elements. 

J. A process according to 61aim 1 or 2 for the 
combustion of liquid fuels, particularly so-called 
heavy oils, characterized by maintaining said elements 
dissolved in an aqueous solution which is supplied to 
the combustion zone. 



4. A process according to claim 3, characterized 
thereby that the fuel is supplied to the aqueous 
solution before combustion and is emulsified therein. 

5. A process according to claim J or 4, 
characterized by supplying the aqueous solution to the 
combustion zone in a quantity of up to about 5 % by 
volume based on the volume of the fuel. 

6. A process according to claim 5, characterized 
by supplying the aqueous solution in an amount of about 
0.5 " 2 % by volume. 

7- A process according to any preceding claim, 
characterized thereby that each of the said elements are 
supplied in a quantity of the order of magnitude of up 
to some tenths of ppms based on the quantity of fuel. 

8. A composition for improving the cccbustion of 
fuels for the generation of energy with reduced 
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corrosion and lowered deposition on heat- transferring 

and other surfaces, characterized thereby that it contains 

at least the elements Al, Kn and Zn. 

9. A composition according to claim 8, charact- 
erized thereby that it is in the form of an aqueous 
solution. 

10. A composition according to claim 8 or 9, 
characterized by containing also Mg. 
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